Early activation of mucosal mast cells during the primary immune response in a rodent model of neonatal asthma.
During an allergic inflammatory response in the airway, if a failure of the epithelial cell barrier occurs before the systemic immune response is triggered by allergens, more allergens can invade. Using a rat model of asthma, we previously found that mucosal mast cells, which localise to the epithelial layer of the airways, are activated to promote a pro-asthmatic immune response. In this study, we developed a neonatal rat model of allergic airway hypersensitivity that mimics some features of childhood asthma. Airway hypersensitivity was measured using unrestrained whole-body plethysmography after analysis of the serum IgE titre. Inflammatory cells and inflammatory mediators in bronchoalveolar lavage fluid samples were examined. Two mast cell-specific proteases were detected using PCR. In addition, we analysed the phenotype and the number of mast cells in the airways by immunohistochemistry, and we found that the number of mucosal mast cells and the expression level of the proteases increased 2 weeks after sensitisation. Changes in the IgE titre, airway hypersensitivity and the activation of other inflammatory cells were delayed, appearing during the 4 weeks after sensitisation. Our results indicate that the activation of mucosal mast cells contributes to the pro-asthmatic immune response. This activation may be a biomarker allowing early intervention that could help prevent allergic airway inflammation.